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PATTERN USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
self-servo writing a servo sector servo pattern in a data 
disk storage device by using a reference pattern on a 
data disk surface. 

SOLUTION: This method included a step for transferring 
a servo reference pattern on at lest one storage surface 
of a disk by magnetic printing, a step for attaching the 
disk to a disk drive and a step for tightly closing the disk 
and a data transducer in a housing which is sealed so as 
to prevent particle contamination from invariable 
ambient environment. The self-servo writing method of 
the disk drive contains the step for assembling the disk 
drive, a step for reading the servo reference pattern 
from the disk via transducer head, a step for accurately 
positioning and maintaining the data transducer at a 
concentric track position on a disk storage surface by 
using head position information and timing position 
information in a pattern and a step for self-writing a disk 
drive servo pattern at the concentric track position on 

the storage surface by the data transducer according to a disk drive servo pattern feature. 
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1 6 i;E*c<^£ 0 
[ISM18] *«*lPltBM«r*tt 

2 0] ( i ) fttt>t«#ds»BE £ frX i^ft^ 10 
^ir^^^h^^^-^Sr^v (ii) affiJtft« 

la/^^ylili^^-yjjiftS L tfc ? , (iii) 1 
Sic J; 9^">f x#<o±A'7^j$&%&fff£5ltit><Djj 

tttfcot, itrffi^y vhstp^^-ytt, (i) hy 20 

*-*^ns/^flMRt. (ii) h?^ra-t^yK 

(a) I 1 ^)fV X^^ItF h7yxf^-f ^fV 30 

*5Sfe«:BS Cfc ft ^ r. £ y?%®m-t $ *?y?k 

(b) h7^7a-f-^U|lO[)7 

t^X. h7yxf^-f->7 K*4>4< ttl no? 4 
**o* - irjftS-r 5 * * :/ fc , 

(d) 7>X^7^yf-^-yfWo 40 

X. h7^f^-f— 7 K^iMtfV^^ K7^^ 

[HM2 2] Xxy^ (c) jftSSfefc. 

ttffi«««fcJ:t«K<fc1lf»«S:ffl^X^y V hS«^* 
Srffli^X h7y^f^-t^7 KStIrMj^— * YyyZ 



^ HClSwfV^^ *Wl«^7^^ r 

mxm 25] ^ a s/ i o&-t<Dmwmc¥ 

^; y^t^V y h^^-y^ ft* 

J12 1 twRtt^tfco 

[»**2 6i (i) mtm^mm^^^/^b^ 

Wt^y KQft/^-^s«:4UX*?*) (iii) 1 

[»#*2 7) lo£JLh<D h7^7a-f^y K 

5fcft^m^s^^->xfcox, Hfrffi&*S'>*~y 
it, «ft^y y^^y^i-^ox^KD^^x^^Eii 
Bi-c^stix^y yhif/^-y^ii:, Mreaan 

(b) F7^f^-t^7 Koa^*s*i6]sa-tt 

# h7y^f^-t^7 Kro-^y yaffil;; JfcWT 
Sr#U 

f^-y^F7yx7a-f^^ K4r:frLXK#££ 
<h^Xt, *-#^ny^ff«fcJ:t;f--^fir1tni«* 

K7^^f-#/^-y§f('fot, h7yxf 
h 7 :/ ^ iff i; t^7#ii a J; p Ct6, 
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[If 3 2] (i)t-^P^ 

¥«#in]<D*-< ^yy-t^yht^ (ii) Sfe&g 
ttft^ft-fe^y^hro^^-v-S:^^ (iii) m 

ds*kfeUT*J9, (iv) ^-f^^t^yHit-tf 

gc<Dg»^*-y o 30 
[SM3 7] (i) ^ny^flMRjasmtWIc 

*S^rfPl^^-<5>'^-fe^^h***, (ii) 40 
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h7y^fa-f (y— Y/yj V) 

[0003] i^h7y^7^-t^7 ra, ^ 
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4*?Mt ~ coxy 4 ?t<nm<omm&)tei? VTy^x 
* KtefE»-r 5 - <b a^tlfc* S 0 f-- - >^ 

Vyyfi/-tmfc^. ^ y V^mthVyy? 
fi, tm*^ K?^f^^y K«M^iT7^f 
ft*^^ Kjjs Vyy#<n*>b%kt o±<-^ir^^5 
ia&IWt*^ ^--ifx-^^. y4X?m<nm>by- 

[0 0 0 4] ^ftffiV^ilTl^y*-* h7yxr^- 
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[0 0 0 5] ^v^-vn, ai^wat 

9> a*L<4i«ft»/W-+«fc»Kjl«ttKf±* 10 

[0 0 0 6] ft-yV*^ Ky-f^-y h©/N-K7^ 

Rfci^fc r^y— ww— aj rt^fifc«#*te>ii5o 
fcfi»jS«^a#w««K*5^xtt*f fc45*3**^)fc 

4 (4otOy f -^fElgflS) ^l^y^*^ Ky-Y 

y^-f-^y KdS*-#5^^-e»J»$JxX3EiaiBL 
4lthlf4 6f, 13. 2^t>«)ttf— ##ii«PWSr» 
^U#£ c Lfc^oT, * V -y^-ArtTf— #y>f 

[0 0 0 7] ±SB©>:^S:S»i-5fc«)^, ^UTir^ 

(O-fyVfT^Ts? kb^fcyt-i X? Vy-C^^^y V 40 
rtiwffitWt^ti-So y^*^ Ky-<:/*-~y h^ilH^ 
ftUXitit^ftfetfe, *yv * * (n-^y^^—^rw< 

^x cDm^&v- #± tmmutimttrt 

ffiltt, ^ (Mine) tel^ctS r^*^EttS«<Ofci?> 50 
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(7)f— ^S&^ft (Servo Pattern Writing Me 

thod for a Disk Storage Device)] t S$^fc*B# 
^5, 0 1 2, 3 6 3^|Efc£n£a U/^U#^ 

[0008] ;:<DJ:5 4f— #9^ #<o&W&$:Wflfe? 
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^(DtzhbCOi^yy-M, (System for Self-Servo writing 
a Disk Drive) j kM £ti1tm^<om%iA<n%:mVf¥tm 
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#H^y hlftl^ $ffi£;ft,fc*^Vy^i: 0 -^fife 
jfiC UVy^*) -^-^fc*tUX«FlBf: itl^y h 

^ y i?<D^m*$m £ MzMl . y»^y /WiJB* $ ft 

J£t'#Sti7)T*fi*)6^ s |Sl6Dy f ^^^jBtrjEJft/ ( c^ 

[0 0 0 9] Ufc^oTs ir/wyf— 
U. ±9fB*fcHJfit?#, ^o*-3K9>f^S:i&StU 

[0 0 10] 

<tt)i o<DE«ffiirC^i-s r. t ^ 'J: 9 , ^ ^ K 
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* * (DxV * £ iE'liffl^|Rl^> h77^ 4§3r tvttflftl- 

^-^#1, ilM^T^^ K7-f/ffltr-/f/^- 20 

[0012] -M*C1i, £ p y 2 ff«f± 1 o£A±<z>*K 

«rg^* ^^mtmmnmA^^^>v^^ io 

[0 0 13] giJ^J-Ctt, ^-^{iaft$Ri^^ir^y 
[0014] fV^^ Yy4^(0±;vy^— ##5^121*3 
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[0 0 16] 

mitJjmmm ; T4x? vyy2<onm^m^mt^ 

-^^^ h7 7^±WiI^t6(0l:ffi^e)W#6 0 
yr^y^T-yayion !i7ryy^fV^^ 

t IX^«S7> CO— ffi 1 4 Iw*- 

/^-yi2^igfti^yyht5^ ^ptr^tttt 

fi^< o^^*q«KS(fi?ft^ 5 1 oSrffl^e - 

H4ft^ ^7 ^^Eft-r-f ^^(^l*(pj(0«Ee 

i^*/u4fctt«Bft^-f 1 
6^fEtftffil 4{wBfiSL"CEJlStt, r^x^i6^i 
1 4±(DfElg^^^^y~^*^i£^<^T«$tl. 
60 r«I$ffil4ft aAYT7 7^-/PK^J:^ 

x, u-if if— a^^> frfflu%mzxw&<r>mj$\ 
5m, B^^y yf y^itiu^t^fcbitm 

mM^te^Xfttefrti&mmtL ut\ 

[0 0 18] 02^#0BLT, f-/fl^7-yi2 
^7"y V h-^V (printed disk) 1 6 Olfitt® 1 4 

\^H-k.hMzM, T4 1 6*1, i^7y^7V7 
^ 1 8irHl;7>f^^ K5>f^2 2^fyh>2 0 

(enclosed) K-^^^^Tir^^y (HDA) 2 
4rt{i«#S^ 7fcfyK^-^2 6tJ:otWg 
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ltobtlfefift&X-®ifc£tlZ>o HDA2 4l:iHI^ 
y VTtT^-fmi&Z 8j&*S*4*U > FT;? 

£V3 6£^ft,^L7M*^ 1 6tf)SHSEl 4&e>Vt;i 
f>X^ 1 6*5<fcVl s<D-^y>^ms 8<Dj5:mU&M 

<5*tsfc«)^ fctx.tfia(E.#>r^3/f^-^ 3 2ic 

«fco-CEHK*jx*-^y rV^^l 
6*5 J; VI 8*?>W^s/ K3 6*$J;V3 8>^©£ft 
fcflL HDA2 4I1 SI*U<*^tt?-^»«:KCfc 

J*«*«rfi«rt-5:/y vhHIS*tK&^ Ky-T^i^ 
nP^^-^^^MOit HPA2 4llittK) 
fcBtffrtt&Ji, ^»ig*tt5SSR»4 2fcJ;-?THP 
A 2 4fc«aWl-«tt$tu5-tl-J:9, ^>f**K9 
>T>^ 2 2<&m£TSr^J*-*-£o v*^^^ K^-f ^22'tt 

[0 0 1 9] fllTil, K9>T hP 20 

left 9, *fc*^K3 6^ tf^-^flH* 
(fetiBH i 4l^UJ^Tl-^?>^^i~^* 

fcri^fgd&So ^^^i8^B3 8(Dt^XI-ft» 
sR/^-^s#544^fc^ 2fl. 

t/U7^^t>^f~>3 ^4 4lH*5V , *T_L*# 30 

[0 0 2 0] El 3 (A) ^#ffilt, xV*^ ^ 
2 2^*2 3^lt^yt°a"^^rA2 51^ 

K-7^^2 2I1HDA2 4*3<tVK7^^^^ 
hp-^^40^fc HDA2 4li*4<Hl^ 
m\ffl&y>4*t 1 SSrEHK^Sfcft^^^hV^ 40 
-^26i, ^-^IGS^Vx^ l 6 *5 £ VI 
ftm^- * £rgc& *3 4 fc t Z 1:7 r - * £ J: 5 
h7 >Xy*^~y-T±l/7V 3 4/3 6£{£g<W3/c 
^7^fax^-n-^ 3 2^^f1-5T^^^^-^ 
Tirv^y 3 0££rgtr o K7^f^u^ hP^^^4 
0(1, jftSift^fir^^ K^^7 ? 2 2 Of— 
WbS-^-f £ n^niry-fl-i 5 fc % vo^A^* 2 3£ 
^Lfc^^tf^ — #\/*TJ* 2 5 £(7)^"^^ p— iiff 

$ij^p-t?:y^2 7 *^tr*J*P« y h*fcfl=« 50 
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ry/l 9 ^ytVf^rA2 5 hy(jr*7v 

ir^iM 5 t«y»«s/ h 1 7 fc^n-eigisstvs^-" 

^&&3l1-£fc^(7)^^/^:y:/2 1 
[0021] ft^f^2 lSrUBBKbLfct^ftH 
3 (b) \z^~t 0 ^(of-^^f-yf 
2 1 (i^y r^y 1 9^f><7)iSi|gja-&*SttSo ^-v* 

^/^Sff y/y ymfc^^yry^i 9Wg 

^-r^/^^//2 1 i^t^ffl^^ty^y 
^M»29ft fcix.tftr^trttttj«, DFE 

(^v^a V • 74— Y'<y$ ■ ^37>ff) , PR4 
(»5fc&»*^K4) , EPR4 (tt3BSB^j«f»*- K 

60 ssfs»^^f-3i^ u-vr/y ^^^^/Hftuas 

ifttyf 3 lttrwf^/t'tv^SrML, irc^ 
ofcff^-O^^^ h/^^4:H-^-f50{-ffl^^tv^ay 
^ffl^ffl-to 1(1, ffl«^~;y h 1 7 

^^LT-^-f ^p/nir^f-1 5Ji:rwKWtt-fe^*3 
l<agiJ^£4;L6o ^^^nt^tUfi S» 

^tpf>^^ K7-f7^i/^ hn~^;*<7>H^(l, 3fc 
S^fP^S, 7 8 4, 2 9 6-g-{-»S»lwE«SixT*5 

[0 0 2 2] 0 4Sr#RgUT, :/y V hSflS^-^l 

2 0MWKil^$^6o sssi^y y7^y/ii, - 
ixe><Dte»^j:9dfei:s7y ^m***. H*p^*ife^ 

h?y^©IW4b»)fl)^ K3 40itK^»UT«K 
+SJ:5^»M$ix5o H4tt, lOOco^^-^li 
Sr^tf^y ^hSflS/^^-^1 2<o-«t*U 

1 1(1. K3 4«wffi»nH*rfttt«ttf«*5J:V 

tf 0 1 2#±aa:/7K 5 F<oi«9-c^*^T 

^5D, tS»9 5mmt*)5 fl 1 21: 

iVBatFTlB-e-fcSc 

[0 0 2 3] i5 (A) (1. -F-tf^ny^flMIU 3(7) 



mm 2001-24 3 733 



13 

i i<D-m (ia4) <D-&&zte*Ltdim¥- 

[0 0 2 4] -«-ei*. ft{y:gtt#4 7 tt^^lft^M 
BSrfcitfc»«6"fe^>< v h 5 l ofi/^-yt^ ft 10 

5 2tf)$S?/> 0 *-y#-g-tf o S*\BWrfc^V y^5 1 <50^ 
5 lfcJctfS 2fcJ;o-c^KSixS 9 *>f^y^ir^ 

1 o^±<7)^ ^y^ir^Vy h 5 Q<DW.km<n 
m\~hZ>®t#)mf*l/Vo l*5j;tf5 2fi, raC*-fnJ{C 20 

[0 0 2 5] 11)5 (B) Sr#fi8L-Tv S'j£>#J-m, fi£> 

5 1 *r^tf*pffiS^-CV^^»«>*^ yh52ia^ 

5 o«Iltip/^-y l 2^^!/ y h 
"Ctt. #Mrfe£Vy b 5 1*5 J: #5 2tt, ¥&Jj[p)(D? 30 
^ is?-*?* yh5 0i:^tx^2 o^o«#£otf 

[0 0 2 6] H5 (A) *5j;tf (B) stilts RJ§] 
yhSl^l o^i^fet^^ y h 5 1 {;i£t LT 
Sr"ffe*n»*o ftafrir^V'hS m^ir^y h 

fct^V h 5 2(DgiJ^jfi5 3I^LTM^*f6]«-3B^ 

yhs lte^^-tr^y y h52 £i^DH-e*>!?® 

£ 0 ft#»K:«u > b 5 1 tttS<Oj»a?)* 

[0 0 27] B6 (A) (i v ±l(Df-/K^P5/^if$ 
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7t. byyxT~-^yb*(om<Dym*famm{m 

4 9 tSr^tfo 
[0 0 2 8] -WTIi, «MSC«fS«4 7tt*S^|ft^H 

fe»fPMf 4 9f±*«*|pifclBP»*rfcfrfc»«>ir^^ y V 

;yn^yh5 0(^ait tffiL/c#4#)ir^y b 
5 i*5J;u?5 2lwJ;oX5M«$^$o t^yhSl* 
J: 5 2*^>f ^ y^ir^y b5 0 {^LTfflttSw 

hmt<Dr$<Dmtb j zy/ y b 5 i&xns 2^ %z<n% 

[0 0 2 9] 16 (B) ^#iU, ^iOMXIl. fficT) 

#4#>ir^Vyh5 i»S^t^yh5 2<0WfcJB 
»«)lE^^Kftt^yh (X&LX^Zffitbiz 
tftybbYsX^-t) Sr#*»So 5 xV* 

^i6^Bi4iiii, JH»lttlw«jJ5$ixfc»«>'fe^y^ 
h5 lSr^tf»JES^TV^^ft*'fe^^h5 2lc£ 

y h 5 0<DmMLmW'<?--y i 2^^y y h£ns 0 

W^y^yh 50(^LT|^2 0«cDffi££ 
[0 0 3 0] 06 (A) joXXf (B) Sr#B8UT, Rj^l 

y h 5 l ^ l oJ£JL_hcoftfeco^^ir^^ y h 5 l l^n: 

*r-fe>$H»a 0 mm^, fWt^yh5 2^* 
Ifil^iEKLfcas 3(i^^^](^S^-f ^$^txt J; 
< . #4^6ir^V y b 5 2 60fc^)*15 3^#f*6ir^V y h 

ot^5, l^ftt^y y h 5 l WS©»fet^y y 
h5 2ti^i:«-e*>5»s 0 ft»»fcf±, fi(o»«>*^ 
^ y h 5 l (DitignS^M^ir^V y b 5 2<D«tf±ft/j: 

[0031] ®<r>®)t>*y* yh52it ~^comM^ 

y h StuScOjJSff* U\ 07' (A) tt, ^yF3 
4^T*iiiS*f*5a2p^^-y 1 2\zt>fcZ>Fifflj?ft<D 
h7^^60^fbf o 117 (A) Xa. — 5/K34 
tt, K^*3&SHI 3 5 <h 3 5 J; <9 #B^3fe 

^««»Rffi*fcttE*«fl;S©itt (GMR) ggBlSlfe 
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2 6 0t7^ y K3 4Sraa?T»<.KottT. 94%V# 

[00 3 2] fatty* >b52 CO±% £ (extent) 
ioTK^M/^ Krt^sx K3 4W*f*Ifi]«» 
ttR«, — y K3 4*sio£JUt<0^-f ^1/9^9* > Y 
5 0<D2¥£iIi@-f loH±<o»«i>t^yh5 
2 {l£tcnmi£t$tit-±y*>h 5 1) 0)»dS^yK3 

4^9j#-rawi:wji«i«FiHA t fcaij^r^tuicfc 10 

fcfa»ES*Lfc-t:^^h 5 1) <n±%£\z£oxmM 
— y K3 4^-f ^ V^ir^V h 5 0(D|&ffi6 2 £il 
TMr^vhSl) (DM64^s/K34[:a*ta 

<^^iwrfl (07 (a) iatt^t) 
[oo3 3] 07 (b) MHyy^Tjypi&mfc 

Sr*fc"*-fc»{£H7 (A) i^^&lr^W h 5 oo , 

fcio^#frt5^ yfy^^BSSfi? o #>r^ 

^lo^tS^^^^h^^-/!/ K7 2 

2) ^^^f^£0/>y K^#^t5^> K^/^y so 
^7^/VK7 4^^ a 07 (C) f*„ 
^t^^yh5 0^7^-/UK6 6, 6 8. 7 0. 7 2 

[0034] JbEomwett. S*/^-yi2»t 

F3 4O^^[^](7)fe«^^-t^C0^«)^ 

W&©*ife-et, ^^/K3 4^^i7)fei^^i: 

[0 0 3 5] 0 8lt — ;/ K3 4^^^ l 6Ktofc 

K3 4<D»tt, ^K7-A3 0(0SJ (A) 0fe 
T^^--^ 2 8 tf> fcf ztf 5/ b&h*K°> K/^2 0 jo J: 

(C) t^Kft-Cfci, I^OU, x^**^MB¥ 
S(Ro) i?^^^(Drt«l*S (Ri) t^§B«:-c*> 
-6c 

[0 0 3 6] g$/^-yi 2a~7V yf^y^r- 

->3>i omotf^^ i6^i 4\zm&$in£ so 



<?>X\ 7 ( yyh^f:l¥/^-yi2it flKSLnlfB 

ft^VT^h (RRO) ^OV^/UlxV*^ 7 i 6^ 
#JSLT*#< fcSCfcj&sfctk LfeiSotfto»i!)t 

^yh5i 3i«*ffl^aw*a*isittiittf*i bxfflv^ 

[0 0 3 7] -i-CU T^a^p— # 2 8t2xV*^ 

<j/Vr^W^T7^ 3o^^7^ya^h^ 

X. fV^^16«t6h — VI 2 f*^ 

y K3 4 0T£i§i§U t$/^-yi2W;5->^ 
K3 4<on«^|fii©h5y^6 04:«^-5 o ^jxK3 

4 f**>r ^ v h s o {^uTHH6«j^aa:t^ 
mttt^«»f^iBi^tt< 0 i*/^-yi 2^^ K3 

*K I4fct^yh5 1 *5j;tf 5 2tt^y K3 4<DTl- 
t^yh5 2^> K3 4TJ-Aofc5fflfcl!) 

n^yk50H> $*?4*P3ja*rpj^gg«i-e. 

fWWyh5 2^i« 0 EMRU:, #«rtr£Vvh 

5 1 j&s^y K3 4Ti:Ao/c^fc^ lT^f^3l:y 
^ h-f SKiottx, ^yK3 4ft ^^f;yn^^y 

^ ^ vyay^mtm^-ox^^^ 

SEfttefc £ 3E{ t U * fc U fc # o X 9 - V l 

[0 0 3 8] Mm^^Xte, f^Xfl 6 j65*40«w|sI 
fiLW^h ttEStifct^y h 5 i^sfl!^t)ttx 
^-yi 2(v^-r^ — y K3 4^0^^fp]i0feg^ffi 

<*^-ra 0 fV^^^^K34Tw^7^y^^h 
s/'^EHEi-s^ottx, ^^^yn^^yhso^ 

^s/ K3 40T*ffiia"f St. ^>f-^ {k.k7Uii*f4* 

fc±y* yh5 K3 4^aig^5tr.(^^^-v' 

^ V^ir^V y>5 0 ^ b y7X^y 

K3 4T*3iiS-f5«3ffi$^fc-t^y V h 5 1 £<£>PA4> 

2\z.$ttz>'^y K3 4 <D4*j£<&MMS:friAflflttf> 
#^?^o^x. K3 4(7)T^il^1~6^/f ^ v^ir 
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#7*/i/^X V yfX<D^v K3 4Bl?A7-yi 

jgsix, t-v*^ i 6wiiaie^*5tte^>r ^^^^ 

<b*ia o ±K<0#**f ^y^ir^yh 5 0t»f a^ 10 

[0 0 3 9] ftfrfc^yh 5 2 5 
a o fe^x.^, i^fiMs I*^-yi2^K 

K3 4TT^^C^7 b-fZ>k^5£5teh 20 

l\ rjUk w<0J: 5*lo£JL_h(D^«6ir^^ V h 5 2 
w*S*|pia>>'7 b<nm'ikX\ ?4 * *sy±?* y h 5 
0A^e>»«)ir^y ^ h 5 2 4^CC0fta«FlBttRH:-e*)5 

£>a<7>X:\ logl±#Wt^ y h 5 K3 4 

od^e>»ffistbfc-fe^y v h 5 1 if ©jffigiew^aijBE 
coyy hw«r«-cft&sc:t^p>, »*btib-c &a 0 r. 
tffiftt^y h 5 2©iJ; OJclt^t* it, * 

[0 0 4 0] L^Jot, *[«)t^yh5 2S:ffllN 

^^TfVx^^y p 3 4Tt[eltet6 i 
^^^V^ir^V^h5 0^--/K3 4T^iiiM'r 
Sfc*>f^j&s*&IbU y h 5 2^y K3 4 

7r>^ ^/T^y K3 4T*iiiii-6^>f ^ y^ 

At*5W^$tt5o K3p^->1 2 

JC*H"5-^y K3 4 0^<D^^[p]fe@(D^>!ri^O^ 
T, -^y K3 4T*S«1"5*>f is h 5 0 



18 

1 2cD#4#>i?^V >- h 5 2ic4oita*^[S]e/7 hS(7) 
O^xH" a^ 7 ^ y'y^Ts hj/^W/^^yi 2^*5tt 

^a c 

[0 0 4 1] Wa4^lX, lol^-yi 

? 1 l£afr Q .±atfcJ:5K, ^^^-^ 1 Kilo 

tOEHg- y K3 4T^"iiii^air^V y h 5 1 io 

±tf5 2<Ofi*^tff— #ffijt»«4 5 

K3 4T*ilii^a#4^ir^^ yh5 lfeJ:^5 2 i'*5 

^ 1 6ioP/^^y i 2^g«»vf^^ r 
«ff±^9s/^^ hyT'eti-fc'^X^y K3 4T<Ot 

a G 

[0 0 4 2] «'ti»«ttCO«^-2j?«a^^jo^-C 

m^btt, f^^i8±i:Mt-*v^-y3 9^ 
■M^Sffl^P)^ K3 6Sr*fPLT^>f ^V^* 
^fifi, ^^^-ycoS^I^^R^rxVx^ i 8 

*H»-t-a 0 xV^^ K7-f^y^ hp^^^4o 
fi. ft^fy/ (@3 (a) *><ttK (b) ) y 
yy^r^^^/^-^^^RROxy^fjE 

(fctitf^BWlFfBS, 7 8 4, 2 9 

a) ^siffi-afc^o/i— -*-yfcSr£tf, fi/V/i-t&m 

@BS:^tPo fciritf, Tesper-2 />- K^V 

b6 (Architecture and Performance of the ESPER-2 Ha 
rd-Disk Drive Servo Writer) J ^Jg^tlfetD^^- - 
rdV (HiroyukiOno) (IBM J. R es . Dev 

elop. Vol.37, No. K 1 9 9 3fl^, 3-111) K 
x-r^^ K9-r^ • ^-^y^^t^itaRRO^ 
^5£jfe^|£«c^^a o 



(11) 
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[0043] 01 on. m i oy? l J yf^ y^v 1 — > 
a y tif/^ - y^oft^fcfV ^ ^ i 6_t(c^y 

>- h *^fcH4«)filI»^-^l 2<DX7$-? l l cogrj 

iii-o^_h(Z)^^;y^t^y h 5 o^i^ffi^pa 

(El 6 (B) o»:t^fJ:5l:) S^fct 

>- h 5 2 £^t> 0 

[0 0 4 4] B10 Ttt, «W*rtl<OBMfr#-S* 76 + 
<D&#>±Jf*yb5 ljS£X$5 2ft (Zig-Za 
g)J A^-y (UJ3R) *3g*-t-5o h5 2 

Bf#«£:««U &4£>i?^ yh5 2ds«^4m*iafi: 

> h 5 0O#MflW 2o(75ffiWT*l^<0»7 6 iCfcttS 

*t*5 0 «K*lPl<z>#»1r^>< ^ h 5 2 (*$J: 

^fr^[S](Djq]j$ir^y ^ h 5 1) <7)Pfl(^ftSf±7 f -f ^ 
^ 1 6(0*iL^e>^H^iftit-C*{fc:UT<>J:<x Sfctt 

h5 2 (^J:o J 5l) W^Sr*^**^^ (ifcfc 

^ffi2 0g) H7^^^16^H (fct;ttf#j4 
OS) tCftfrtT^OU^ 

[0 0 4 5] ir^V >- h 5 l*5<fctf5 2 ^ilr^O^ 30 
hyicJ;^ ±l(Oi5l^y K3 4lrov>TO# 

!H£$*u6o K3 4©KKh9s'^6 0t»ofc4|- 

^ V h 5 0^bW±fEH»NFPfl^. ^#ft{£«ff«£ 

i-5^y K3 4^^*lfilttii*ft3e^5<0fcffl^e»ix 

[0 0 4 6] y*jx? 1 K3 4TX*mfct%b 

^y F3 4tmmJjm^y*yb4 S\CMLX*& 40 

Pal A tfi^ftU 7^ 1 6«>+'^|fiJ^ 5 
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tm&mc\mfztix^&m&* ^y K3 4«*fi i <o» 

±^S'j^«i?fflffiir^V y^5l icft-LT 
ft (fzk£lfi<><nfflft±y*>'h5 2<nm£y*:* 

ft) ^ftfa&mzfcfflfezti'&z* zcoxyiz^ mm 
[0047] -mmmxte. m^m/mm^m^? 

^y K3 4<0^#lRjtitfk *5<fctJU:iBH:i¥J£ 

y K3 4-^^^f^Ol!)^(7)^^^J:t) ? S^^-ro 
ttftfcfct^y K3 4<o^MS^iRi<z)||i#oBi8ti LT2Efls 

u (i) »«vt^*:xh5 2(Dmmjj\^<oM(Dm<D± 

KJm&^ y K 3 4 co^^fp] twFMn&] # (DK # fc J: 9 Mt 
*M~ 3 U (i i) ^ir^^yh5 2 
w«»^l^w#^Pa<^J:1B8E«3&^y K3 4<r>¥%-%n 

i i) K3 4ds^^ir«id>ft^»^ttttftftf$ 

fllffiir^^ V h 5 l<7)^Pfl(Dteffift{i s ^yK3 4© 

[0 0 4 8] 01 0^r#^L-C, H**4xfc^ — >"1 
2<J0^^>>- hiifV^^ 1 6 <ort«4Mi^ieff fcffiJB 

/f/Kyx-e^ (sam) t^y^, ^-r?^ 

J:r>*5 2 4r#tr*l©»©«8K#7 6, B>?^*5j:tfc 
if^fc, ^2(O^-r^>-^ir^^>'h5 0 > D^-f 
^i:, ftJEiaj:^^^^ h 5 l*5J:r/5 2 Sr^tf 
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Z(OWX*&, Wttf* > b 5 1 <7}/^[4f:£. 1 9fl§(7> 
£4£>i?^V y h52 Zbiz. loO^EEir^V y h 5 1 ^ 

jfeftW-Ctt, WiEir^V >■ h 5 1 Ji^fiaiJ^HMttSrl* 

h5 2 #7=^*^ 1 6^^^LTi^^^fg#4bT to 

0{^tS^^-yi 2^>W^*5V^T*^ ^ h 5 1 
*5«fctf5 2(D20(D«iTl¥7 6»^;^W^ ft 
(angular) > h 5 2i3j:tfft§: 

j&*»tfc£*U *fcB6. (A) l^tS¥/^-yi2(0 

■60 

[0049] ;/y ry^i:»itty h Zfri&mm? 

[0 0 5 0] tbf^W— «"Ctt, ^i/K34 ligKBl h 7 y 
^6 0^iOJoT. A#>f ^y^t^y h 5 0£*S 
9. -^^Bif^J:t>Xif^#if^7 6lrfetotI 

|C X K3 4^Bv ? ^l¥7 §^<D%\(r>m£*:7**y 

l£rffi#J3o ^^K3 4^A^>{^y^^yh5 0 

iw. A^W ^^^ir^V^hSO^^B^^JctKCf 1 40 
^» 76^gl *J i » 2 Oi^f±± ^yh51 ^fi-^r 

- (B. Baker) *Sj:tfJ '7>fy^hy^ (J. Fit 
zpatrick) (vi J: 6 r^>^^|E^ey,x^^^jott5^^ 
£ h^W^fe«>^*ife*5«J:t/SSe (Method and appar 
atus for spectral analysis in a disk recording sys 
tern) J tMZfbtcXmWfFBS, 7 8 4, 2 9 6*: 

mmztitz.&otey-y^mm^xz&ftnmzX'ox 

[0 0 5 1 ] ±3fi(Dfta«FmfcJ:!!), A9 4 50 
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/ V h 5 0^6O2oC0S^6il®BfFBl-T 

o^Tfi. ftiffiir^^ y^5U, A^-f ^ ^y<n#«( 
i y^Wyh 5 o^if^BSS-rs^-i ^ v^V^ 

K3 4T^iiiir^ir^V^ K 5 l*Jj:tf5 2<£>ffifg$ 
flfcv^ hy i^MSftfc 4r*>5*-< 5 V^i? 
^^>-r 5 OKBBLTJfctBrrs^ *0>94%>9t? 
* > h 5 OfcafrJS-*"*^* K3 4^^#ftO>ffi«fc*5 

2£>±Sr#?12J5i. ^^^y^t^Vyhso^igie 
©tffl£E"fe^ yh51 *r«K05©4:«)IH<oj|J^$^fc 

[0 0 5 2] Hl2t#iUt, i (trace) 3 
tt. K 3 436S±lEBEfth7y^ 6 OfclftoTHl 0 
<7)S*^-^1 2©±4rflW35t#l^ — >K3 4* 

(fcfcAtfMo r a y (SftffiflO ^-Y+^y^ftif 

4T^ililU^7 P y Ty^itfS AMt^> V hco 
1&:b 9 SrlE-t*^ 1 cO/^/J^^ 7 8 ^r^tfo 7 8 frf 

^^LtfA^>Y^^^/<-^ h 5 0^*&jS*^) h 
5 0l:J:otilS^fc«*WlSt5»3«t^ 

y> h8 l^^^fE-r, w^i4m 

[0 0 5 3] i^lioJ:t>^2^^^^/^^7 P 2 1^(7) 

y ji ry^;i/i^^r^6J: 5£#S 0 sam»^ 
ixfcS, ^s/ K3 4fiS AMH«< r^/^x-^SrR 

WfobM^y h©«^fl||4^rttJA"e*> 
5. »2 0©JMf^Tif bix (fctitf^ 
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&s</\s*{Z£^Xl£tfhfrltz (spanned) ^COgfifc 
^--yrcSEtJl (DFT) Sr^riBlw-fSo »^/fcvvl/ 
^19 811 E-^V^ Y<D\^<<Z )\s<OW$l*:^ 

"To 

[0 0 5 4] i2lt SAMfcJ;tf^l/>f3- K{b^n 
fc^-* (Gray Coded Data) (Z)tt*fbft«rffi^5fc 

# («3^1) ^DFT4r»rtB^i"*o i2t^ 10 
*8 2(i N B^^7 6^t^yh5 2l:J:ot 

FT^Plfg(-i-^ 0 l3^/^f84li, B^»7 

[0055] ms^(Dmi±^/yh8 5a. 

t^y8 8ia5II^tt^t 0 *0>«. »3+(D 20 
»JB1r^ yh90 f*C'lP^#7 6 > h 

5 2 In J; U ^cot£, C 1F^3¥ 7 6 * tf>«iIE 
-fc^O* yh51 K3 4T&Mi$lsfrZt£m'i-J 
5/f9 2dl< fl ft«t^yh9 4tt ; &^ ffiffii? 
^yh5 1^0C1f^l¥*0#4^ir^V>h 5 2^ J: 
o-CfS#S^fI-§-*r^ 0 ^3*^^ir^^^h9 

6 ^tg#glL * l/#*{f* X h 5 

/ 9tt-E^*sJ:tfF-9-V«IK«7 6<0|fl0>¥g 
[0 0 5 6] J»2li*J«)-fe^^h4fctt^^^>'^-t 
;bfc5DFT&^flg£i-6^v</u* 9 8 £^fr 0 'vL- 

J»^7K¥*fPjwaS(l. A^^y^i?^;*^ 40 

offis*sg#£tf>. fttt«*ft«^5o «s^ita:.*^^ 

K«*©fi*-C*>* 0 01 2^)i3liil 0 
(D/^-yiaot^^ K3 4fcR«S;h,fc«*fc»fc 
U Ell 2 co«*4 tt, i»3*(OjfiJKSrSJ3feU-C»ffiir^ 
y > h 5 1 Zikito&ltitooM >-#—/<Mzftfoi-% Q z 
(DJ:51w, Hi 2(DJlS4*i0l 3(7)S>(0^ic>eti~5^^ 

^^^WJ»^*>6o 50 



[ 0 0 5 7 ] El 1 3 X*n, — y K«-l§-0>®lf tt#J 8 0 # 
9 6^ 01 2 0i3t^y y^l 0 2(C*HS"f"S© 

fi^tt^iyi/f 1003^14. 8/isi46. 

Offliffi-ir^V^h 5 1 1 6. 2 M s^y^f 1 

0 4£T\ *tr 6 h*^e?ftf±#i-5o 

Kff^-te, E^J:t;Ff^llr»7 6<dHI0>* 
S^iry^8 8t^JSi-5*&l 7. 

ft^te, K3 4j&SFlP£Tft7 6<DJiS:«9J5i:#lw 

ff^te, ^yK3 4^16. 2 fi s 60/ 1 0 4 
«HCf7#7 6*(D»jg£t^yh5 

[0 0 5 8] rautSfc* jiffiir^V y h 5 mi 

2<Dm.9 8 tlR|«. l$/^~yi 21CJ: K3 4 

* >sf±Jf?t>b 5 O^ib— > K3 4^^Jo7t#4^ 

H«t«9^§*L5»JEir^^^ h5 ld5*fefctv«*"Ctt 

h5 2^A!>^hft ^5/K3 4^^^^y^t^y 
h 5 o^ftjJBhir^^^h 5 1 kiWSl^M^mmwii: 
ttfr\zmt>L1ti><DX~h*), »EE-t^yh5 10M 

ii-e«»aa«Fi«*ffl^fc, fetx.*fBi6 (a) oil 

[0059] mi awsip/^-yi 2-ca, ^-r ^ > 
^ ^ * ft ntm -^ly^-^-ym&m^y-^xnm 

^>^6o »*L<tt. AW^y^^D^^^yy^ 

Vh5 2&£XfilX'<—X5 1 ^gEft^5, K3 4(OT^ 

^**t5/h3?/i-ftb4r3liBt-*5*ttds*>5 0 A^ ^ 
>^^\ b^^\ Cif^Jz^D^-f 5 b<nm 
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[0 0 6 0] B^^J:T>Xif^V^^ ^ (f£h&[ZLE 
oT*>5»ftt^yh 5 2^6ft©»i!)t^yh 5 

Iriftf^:? h Stt* 0 -tf>K^te!ai 1 J-^£*u zn 

X# l 6(D¥&Xfa&£Xf?'}>b7y? (down 
track) Jfn]{:Sofc^i/Kfa^fft©3D 

K (wash board)] 8»g£r^ 9 -Mtli, Ift 
2 (01 2tf)1r— 3j? • X hP"^) tD^IJ^f W^<^ 

6) 9 

[0 0 6 1] B 1 1 tt, . t x_kf 0 1 0 W^fc&ISi 20 

^<0-«B5^±Sr»fi : 1"*^y K3 4^Bi«Stt/t^y 
K«#<Dfi«S:**>-*% ffi3*10«l»ig-e*>S 0 

S±lEffi3 l*^Lfcx?^*fc^lSi-5 0 ^K3'4 
£7^*^ i 6 (7)^(rf p v oT^*"r&]^»)^^r.<!r« N 

ill ltfcltS^y hdftftfc 
62>\ -tu^OliMo^ftottill 05^0 1 ^^avcD 
^"^-efc«91#5o 30 
[0 0 6 2] |i 1 o Wg^Hp-/< 

£xf£fl|ffi-t?^V y f> 5 1) . ^Wl^fi$3 3* 
fcfll*>f^^31fli»4jEtt«3 l*rtW»U 012 
coH 3 K*5tt 6 J v ^ 8 4 4 fete 9 2 fc^JJ^S JRflfc 
£*ft-T#5 7S:tfc?)tc CfiOM-Ctt. K«-g-<0 
JS£A/£<0jEftR«R#tt* ^y K3 4^^S^fpj{rft^^ 

(x = o) ^ (f 

8J^tt*5#e>^ ^Wfaw^ (AR = 0) 
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[0 0 6 3] ftW^2 1 (fcix.tfLucent (« 

•^yK34«h7 7 ^6 2 (010) l:fiotli 
/^-^l 2^^fcoTi*^-r5l-<5^T. ^^K3 4 

3 0 nm-7^9*1&Uz£9. ^s/ K3 4^*t-S*fli 
>l 2cd^V-*^ i 6©*S*i«g^»ofcaEfil:^ 
oV^T<DflMR^«flt$^5o ^ * K3 4(Dffigiro^T 
COatan (sin/cosin) %WI&t%> - 1 £ 15 * — 5> K 3 

[0 0 6 4] ^^K3 4lt x-f 1 6©rt»^ 

3 A&mmym (tzt^^yy^^^ h y^efc^s 
[0 0 6 5] -j., mm'<#->i 2<omfem*t>tm 

K3 6 CO lo^(HlfeUT^5y^V^7"V^^ 18(01 

oo_t*ro*«»icRj*t^ byy?w,m±wmttrtb 

ti6t, ^ y K3 6<Dm&^M3 5 ^J:oT*5e$*l5 
6 0 fciiA Bl4i:*s^t> «ii»*3 5tt, I^SB 

ItbjL&Tisjjy b<D/<—y, Y74—fl'V'<#—'y$r£ 

fro h(ifM#3 5^^^ 18* 
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[0066] mi 4 x*i*. m i ^f— t 

-X h (fci^filf— hD) ^S&SitSo r. 

fc4M&re<fc9. W«^«T*>Sc JKi&^tHSiK^XS 
&£##£*lfc^-*^-* hWt^l 7>X^ l 8 

(Of- * !QttW$<a JKJtfeftt:: frit otg: 

ttfc*&», aato^-f * ^ v vz® 20 

[0 0 6 7] GMRfMi3 7|iiittS^gi3 5 

kvc^xfrtevm^x, «■ h^y^wtfyf^o 

[0 0 6 8] H!l 5&#BBLX, g|4, 5. 6*5j;"tfl 

fcJ:t;i^^ot^/Ht Cif^\ Ev> 

^*fc«Fif^ifw*>5{4B^— x ho(flrffili*5*t5 

S 0 B^^J:tfciP^ft^2o(0»fi'r5»«>^- 
[0 0 6 9] mv>m?*> h 5 2|i«wfr#i"Sas, # 

^^<7)f*tfl (ID) fcJlWMi (OD) JriottS^ife 

fcJ:tf/<7^-*fc:#LXTtt#£^ r i j fcjztf so 



Ri = 21. Omm-efcU, ^*flftR«ttjfiR 0 = 4 
6. 3mmtfc9S5, 015^9 tfr>5«* 

II, (fcfcitfai 3<&*<K-* l i) a?— tt 

(Dffi<7)fijg&aX*fo& Q Z.<D£?{^ L^w/c o s a 
"CfcSo /ct^^a 1 = 20^^il^6r.t^J: , 9, 

*#<45 0 l[H]gr^l:gfir;^S?:N=l 200 

(2nR/N) =1. 0 9 9 5 5 7 /zmir&6 0 
B (ffiSh) ±XJi?j*LfcfiSiih = L/t a n aXfc 
5 0 ±J6©^5i-JI«*JxfcID©tt^6 % /S^hi=L 
i/tanai=3. 02l00 9mn^£5 o 

^*feittffitoM^*Eg : ?-*--&-«ofc«)^, S5 
(E»H«>i*IBfa-^X-*)SO-C, *n^ft$fi¥«fcjfc 

Mb, :^T'L = LiXR/Ritfc5 0 ODl^ttSfi 
£f2, Lo = LiXR 0 /Ri-LiX46. 3mm/2 
1. Omm-2. 4 2 4 2 6 1 /xmXfc-So -<7)S*£ 
C£ODO^S(1. a==arctan (U/ho) =3 8. 7 
4 5 9 0 8* £#5o 

[0 0 7 0] w^HJKW^fi^ — ^1 2(2 2 0 

1 1 */K-^<7)g£<Z>fr 
ttf±6 0 0 L-e*)4 fl i l <D/fi5M»ffi« 1 



[0 0 7 1 ] 

^yry^/n 76 

SAMl 18 

Dig 1-f^^V^^ 2 

Dig 2 ^ y i? 2 

hApsffl*^ ^ 30 

=¥^7° 2 

/WhBfti^ 30 

2 

/<— ^hCffifif-^ 30 

2 

hD^-Y ^>^(flg^ffl) 30 

*^rjy^ 2 

^1177^2 76 

SAM 2 18 

/^"XhSR^(#iAffl) 30 

ti4¥t5/^ 250 
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y 1 2 (D^yir y h^am^HHtttt 15/i mtfc !) i# 
6 0 ^coSlr^C^ 6 5 m m(Dt^&L«^±^ J: 

[0 0 7 3] feL^-yi 2(0«El6ig^® 1 7^$ 
»+W*ffi*ato-^ 0 ±^co^-v^/^-/7 P 2 1 frh<F>{iL 

#mi&z± 9 R^#e>tt. ttfi^teKe ^«je$^# 

[0 0 74] 
Bfel] 

re ia = e + Re iG fc£ r 2 - R 2 + e 2 + 2eRcosG 

[0 0 7 5] -Qthic fl'£?* f CD&SPE<0 (dimensionles 

[0 0 7 6] 20 
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ese/R^eSMm/Ei =0.003095 
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[0 0 8 2] #®7-V^^ K^-Y^co lo^id {fttf) 

-<-^- (Bill R. Baker) io J; tFT U y * ■ ^5/^ 

(Alex Moraru) HiS rgfcfi ^ ttfcjK 3 ^ 
X^rMZX — ^ h 7 ( "Servotrack write 

with Improved positioning System" ) J (IEEE Iran 
si On Magnetics, Col. 3 3 , No. 5, 1 9 9 7^9 
2623-2625 W) ^ V J:^B ■ R • 
(B.R. Baker) r^@^-^#^ (DtctiKDjjfe 

ZoXlJWiW: ( "Method and Apparatus for Non-Constan 
t Servo Writing" ) j fcH^ftfc^BflWIBS, 7 7 
1, 1 3 O-S-fcEtf^jfraj: 0 \f> ' f* 

-jk 9 ^ # * ir-e*> 0 > ±ie^s:itt«: t fc r r i^giffl 
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yhS?^-yi 2*5 £#7^**11 

TP I*S^Rj|g{c*6o r^X^h 

-g*^#>erfcot^-C*iift-e#. ftiffcTP I 
[0 0 8 4] ^MJ^/K£3|Sa5# — >1 2|r*5tt5 20 

3 9(1 :/y ^ hflSl 4jbfci:*»a**i. ^yyM 
[0 0 8 5] /^hl^/^-^niiSHf^A 0 30 

:/y v h*-#«*^^->^tp^*^*»»iS.aa 

flW-*te*>« ^ISffii: J: 9 7^^!l 
[0 0 8 6] fcfcfctf. *«W«-H*6«T?tt. 

[0 0 8 7] :/y yhSf^-yi 2fi±i«(OJ:5t- 50 
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— :/<D#i)f±, /n^tK— Dry (Patapoulian) fill 

®J ( "Wide BiPhase Digital Servo Information Detec 
tion, and Estimation for Disk Drive Using Servo Vi 
terbi Detector" ) J fcHSftfcl^— K$A<0*S#J¥ 
»5, 6 6 1, 7 5 0^, JoJlt/y^TP (Sordello) 

( "Sectorized Data Path Following Servo Dyste 
m" ) J fc«**Lfc*HWFJB4 i 1 8 8, 6 4 6^1: 

[01] y 77 i/y^f^^^o)E«K(:f-#SiS 

[ H 2 1 ^ ^feo it fcx ^ x * *5 itttHfttt 

^^T^f **«r^t^- Ky^^Tir^y ^ 

[03] (A) fi, K7^f^u^ 
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[El 4] ai^y y7^y^7-73y(ij:ox 

{EH51 (A) *j<fc^ (b) it, Bi^l/^f^y 
^7-y 3 yt S^^-v^oH-fc7 :: >x^±{^ 
yyyh $^fcf— p y ^«**5 J:^- tf&gfg 
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M^^, 4 2 *B£g$fcS5, 4 4t^^t>„ 
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